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Background: This study aims to investigate the in-vitro antibacterial activity, mineral and
vitamin compositions, proximate composition, and organoleptic properties of a syrup
derived from Vitex doniana fruits.

Materials & Methods: V. doniana fruits were mashed, mixed with water, strained, and boiled to
thicken the filtrate. The syrup’s antibacterial activity was tested on 7 clinical and 6 American Type
Culture Collection (ATCC) isolates using well-in-agar diffusion method on Mueller Hinton agar.
The fruit juice underwent mineral analysis using atomic spectroscopy and mass spectrometry.
Proximate composition, vitamin, and organoleptic properties of a syrup were evaluated.
Findings: Clinical Escherichia coli 0157:H7 and Staphylococcus aureus isolates were susceptible
to the syrup, with inhibition zone of 25 mm each while S. aureus ATCC 25923had the highest
susceptibility with a 33 mm inhibition zone. The syrup showed varying minimum inhibitory
concentrations (12.5-50 mg/ml) and minimum bactericidal concentrations (25-150 mg/
ml) against tested bacteria. The syrup contained 18.4+0.36 mg calcium, 36.92+0.14 mg
magnesium, 3.21+0.30 mg iron, 4.80+0.24 mg sodium, and 43.56+1.05 mg potassium as mineral
composition per 100 g. Although the prepared syrup had higher calcium, magnesium and iron
values prepared to the commercial sample, there was no significant difference between the
two. Proximate composition analysis revealed moisture content was measured at 20.83+1.08%
moisture content, pH=4.76, 0.20+£0.01% crude fiber, 2.40+0.35% crude protein, 3.18+1.12% ash,
0.62%0.24% crude fat, and 76.70+0.16% carbohydrate levels in the syrup. Significant difference
was only found in ash and carbohydrate values, with the prepared sample showing higher levels.
The syrup exhibited higher vitamin content, including vitamin C, B, B,, B, and A, compared to
the commercial sample. In terms of organoleptic properties, the prepared syrup scored slightly
better in taste, flavor, and overall acceptability (0.18%) compared to the commercial product.
Conclusions: Based on these finding, the syrup derived from V doniana shows potential as a
nutrient food product with antimicrobial properties. It could be used in healthcare, industrial
applications (such as preservatives or sweeteners), and as a base for pharmaceutical
formulations. Furthermore, the syrup may find applications in the confectionery, bakery
industries, and traditional medicine.
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Vitex doniana fruit syrup as an antibacterial agent

Introduction

The increasing global focus on plant deriva-
tives and remedies derived from fruits and
seeds reflect the growing recognition of the
significance of plants in the healthcare sys-
tem. This is driven by the limitations of con-
ventional medicine in treating both microbial
and non-microbial diseases. The use of plant
based products to address health challenges
has transitioned from ancient to modern so-
cieties, establishing a remarkable arsenal in
drug formulation for their utilization in the
treatment and prevention of diseases.
Ancient societies recognized the therapeutic
properties of fruits, beyond their nutritional
value, in the treatment of certain ailments.
Scientific advancements in biology have
enhanced our understanding of the nutri-
tive qualities and physiological benefits of
fruits, highlighting their importance in both
food and medicinal resources M. One study
in 2014 revealed that the in-vivo protection
against oxidative stress can be attributed
to the presence of antioxidants in fruits [2.
Fruits as unique food sources are rich in
essential mineral elements such as mag-
nesium, calcium, and potassium. The con-
sumption of these minerals among others
is associated with a reduced risk of cancer,
aging, cataracts, and cardiovascular diseases
Bl Akhtar et al. ™; have reported that fruits
as significant sources of nutrients and play
pivotal roles in human diets, providing es-
sential minerals, vitamins, and other valu-
able constituents necessary for maintaining
human health.

The recognition of the health benefits of con-
suming fruits, as supported by modern sci-
ence has led many individuals to incorporate
fruits into their daily diets or consume them
in the form of juice or syrup . The Interest
in these fruits stems from the fact that the
plants producing them, have documented
leaves, stem bark, or roots containing syn-
thesized secondary metabolites with antimi-
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crobial, anticancer, anti-tumor, anti-helmin-
thic, and anti-parasitic effects among others.
The importance of plant-derived prod-
ucts from fruits in health maintenance has
prompted numerous research efforts that
have yielded fruitful results in disease pre-
vention and treatment. The efficacy of these
plant-derived products can be attributed to
their mineral, chemical, and vitamins con-
tents, which contribute to their therapeutic
value. Some fruits due to their chemical, vi-
tamin, and mineral composition, have been
found to support growth and overall health
6l For instance, Spondias mombin has been
extensively researched for its antimicrobial,
antioxidant, physicochemical, and mineral
properties 1. These properties are attribut-
ed to the presence of chemicals such as
phenolics, steroids, tannins, saponins, alka-
loids, terpenoids, as well as physicochemi-
cal components like protein, fat, and miner-
als, including sodium, magnesium, calcium,
iron, zinc, among others Ul Fruits contain
minerals, vitamins fibers, and various plant
components that contribute to maintaining
overall bodily health. Regular consumption
of fruits and vegetables is associated with a
reduced risk of numerous diseases [,

For more emphasis and details of the plant
in this research study which is Vitex doni-
ana, typically reaches heights of 10-12 m.
It is widely distributed in Africa, especially
in Ghana, Burkina Faso, Nigeria, and Camer-
oon. The tree produces small white flowers
and green fruits that turn purplish-black
when ripe. The woody seeds are spherical,
with an approximate height of 1.5-20 cm
and a width of 1.0-1.2 cm P\ The raw fruits
serve as appetite suppressants for farmers
and hunters, and mulching with V. doniana
has been found to improve land fertility and
nitrogen fixation. The tree has diverse uses,
including medicinal applications, timber
production, and providing housing for bees
in honey production %, Egharevba et al. %
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conducted a research study confirming V. do-
niana leaves in managing diabetes, reducing
high blood pressure, and treating oedema,
swellings and ulcers. Essential phytochem-
icals, balsam resin, and carbohydrates have
been identified and screened from various
parts of the plant 13l

Objectives: Some conventional drugs known
for the cure and prevention of illnesses caused
by pathogenic bacteria burden some rural and
urban duelers because of the high purchase
cost. Therefore sourcing for effective alterna-
tives for their susceptibility is of importance.
Both clinical and type culture collection strains
that commonly cause diseases were studied
with V. doniana fruit syrup as an alternative to
conventional drugs. The study also entails the
importance of the syrup’s mineral, proximate
composition, vitamins, and bacterial inhibition
properties.

Materials and Methods

Sample collection and Preparation
Mature fruits of V. doniana, commonly known
as black plum, were gathered from the forest
and carefully sorted. Only visually healthy
fruits were selected for further processing,
and they were thoroughly washed water.
Syrup preparation

The fruits were carefully macerated using
a mortar to prevent seed breakage, as this
enhances the quality of the resulting syrup.
The mashed fruits were subsequently com-
bined with clean water and trained through
a coarse sieve, followed by a double muslin
cloth with a finer pore size to remove any
remaining debris. The resulting debris-free
filtrate was then boiled for several hours
until it thickened. The dark-colored, thick-
ened substance is the syrup, which exhibits
a sweet taste likened to honey.

Tested bacteria species

Seven clinical bacterial isolates namely Kleb-
siella pneumoniae, Pseudomonas aeruginosa,
Salmonella enterica Serotype Typhi, Bacillus
cereus, Escherichia coli 0157:47, Escherich-
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ia coli, and Staphylococcus aureus, were ob-
tained from consented hospitalized patients
by collecting urine, feces and wound swabs.
The collected samples underwent serially
diluted and 1 ml of each sample was plat-
ed on specific agar media including Manni-
tol salt agar (MSA), Eosin methylene blue
agar (EMB), Nutrient agar, MacConkey agar
(MCA), and Nutrient agar (NA). The plates
were incubated at 37 °C for 24 h. Subse-
quently, the grown bacteria on the plates
were sub cultured and purified on nutrient
agar plates. Multiple identification meth-
ods were employed to confirm the identity
of the isolates. The pure, characterized and
identified bacterial species were preserved
on an agar slants for further evaluation. Ad-
ditionally, six American Type Culture Col-
lection strains were used, namely Klebsiel-
la pneumoniae ATCC 49619, Pseudomonas
aeruginosa ATCC 27853, Salmonella typhi
ATCC 10749, Bacillus cereus ATCC 14579,
Escherichia coli ATCC 35218, and Staphy-
lococcus aureus ATCC 25923. Prior to use,
these strains were sub-cultured for purifi-
cation, and Gram staining was performed to
confirm cell morphology and Gram reaction.
The purified bacterial species were charac-
terized and identified based on the criteria
described by Holt et al. (1994) '*. Before
conducting antibacterial activity assays, the
bacterial species were cultured in test tubes
for 24 h. The resulting turbid cultures, indi-
cating bacterial growth were diluted with
sterile distilled water to match the McFar-
land’s standard of 10° colony-forming units
per milliliter (CFU/ml).

Determination of the antibacterial activi-
ty of V. doniana

The antimicrobial activity was assessed us-
ing the well-in-agar method. Mueller Hinton
agar was prepared following the manufac-
turer’s instructions. A 24-hour broth culture
of each tested bacterial species was adjusted
to match the McFarland standard (10°¢) 0%,
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Subsequently, 1 mL of each bacterial culture
was pipetted onto a sterile plate and over-
laid with molten Mueller Hinton agar. The
plate was swirled to ensure an even distri-
bution of cells. After allowing the seeded Pe-
tri-plates to solidify at room temperature for
2 h, wells were created in the agar to accom-
modate the syrup. Using a micropipette, 0.5
mL of the syrup was introduced into each
well. The plates were then incubated aerobi-
cally at 37 °C for 24-48 h. Following incuba-
tion, the zones of inhibition formed around
each bacterial specie were measured and re-
ported as the level of sensitivity 19
Determination of minimum inhibitory
concentration (MIC)

This method serves as a fundamental ap-
proach for evaluating the antimicrobial ac-
tivity of substances against microorganisms.
The syrup concentrations used to determine
the MIC ranged from 5% to 80%. In a ster-
ile manner, 1 mL of an overnight culture of
the tested bacteria, adjusted to match the
McFarland’s standard was combined with
I mL of each prepared syrup concentration
and 8 mL of sterile Mueller Hinton broth in
separate test tubes. These tubes were then
incubated at 37 °C for 24 h to observe for
turbidity or clarity. The tube with the lowest
syrup concentration that exhibited a clear
visual appearance to the naked eye was the
MIC value for each tested bacteria (1)
Determination of minimum bactericidal
concentration (MBC)

The tubes that displayed a clear visual ap-
pearance to the naked eye were selected and
gently shaken. Subsequently, 1 mL of the
contents from each tube was drawn using
a sterile pipette and plated on freshly pre-
pared plate count agar. The cultured plates
were then incubated at 37 °C for 24-48 h.
The plates without any bacterial growth at
the lowest concentration were identified
as having a bactericidal effect, while plates
with minimal bacterial growth were consid-
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ered to have bacteriostatic effect (1)
Mineral contents determination

The method of Pohl et al. 2016 "8 was used
for the analysis. The syrup sample was di-
gested using the wet ashing method, and
quantification was carried out using atomic
spectroscopy and mass spectrometry [ICP-
MS, Spectro Analytical Instruments GmbH].
The syrup sample was aspirated into an
air-acetylene flame to cause evaporation
of the solvent and also to vaporize the free
metalation (atomization). To determine Cal-
cium Magnesium, Ion, Sodium and Potas-
sium, lotions (La (III) ions was used as an
ionization buffer and was added to both the
syrup and standard solutions. This was done
to overcome chemical interferences in the
flame during the process. The analyses were
conducted three times, and the results were
reported in mg/100 g.

Determination of Proximate composition
Moisture determination

We followed the AOAC methods 997.15 and
990.08, (2005) 19 a criterion was adopted.
20 ml of the syrup was measured into a clean
crucible with a known weight and placed in a
regulated oven at 650 °C for 1 h. After which,
it was removed and weighed. This was re-
peated until a constant weight was achieved.

Calculation

Moisture content: (W,-W_) - (W,-W_) x 100
W -W,

Where W1 = weight of empty crucible

W2 = weight of crucible with sample

W3 = weight of crucible with dry sample

Determination of ash contents

We utilized the method outlined by AOAC
(2005) 9, A volume of 20 mL of the syrup
was measured and placed in a dry crucible.
The crucible was then heated on a hot plate
to remove organic matter and subsequently
transferred to a muffle furnace, where it was
exposed to a temperature of 600 °C for du-
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Table 1) Antibacterial activity of V. doniana in comparison with Honey

Bacteria species Inhibition zones (mm) MIC (mg/mL) MBC (mg/mL)
Klesiella pneumoniae 20 12.5 50
Klebsiella pneumoniae ATCC 49619 25 12.5 25
Pseudomonas aeruginosa 19 50 150
Pseudomonas aeruginosa ATCC 27853 25 50 100
Salmonella enterica serotype Typhi 18 50 100
Salmonella typhi ATCC 10749 21 12.5 50
Bacillus cereus 20 50 50
Bacillus cereus ATCC 14579 22 12.5 25
Escherichia coli 0157:H7 25 50 100
Escherichia coli ATCC 35218 31 25 50
Staphylococcus aureus 25 50 50
Staphylococcus aureus ATCC 25923 33 25 50

Table 2) Composition of proximate in V. doniana syrup (%)

Sample Moisture pH Crude fibre Crude protein Ash Crude fat Carbohydrate
Prepared 20.83+1.08 4.76  0.20+0.01 2.40+0.35 3.18+1.12 0.62+0.24 76.70+0.16
Commercial 20.73+1.14 4.86  0.20+0.02 2.33+0.16  2.27+0.18 0.60+0.14 74.68+0.11

Table 3) Organoleptic properties of V. doniona syrup (%)

Samples Taste Flavor Color Overall acceptability
Prepared 8.16 8.10 7.62 7.24
Commercial 8.09 8.05 7.62 7.18

ration of 5 h. Following the heating process,
the content was cooled in a desiccator and

weighed.
%Ash=(Crucible’s weight+ash)-(Empty crucible’s weight) x 100

Weight of sample
Determination of crude fat
According to the criteria established by
AOAC 191, A 20 mL portion of the syrup was
accurately measured and transferred into
a fat-free extraction thimble, which was
then tightly sealed. Subsequently, the thim-
ble was placed in an extractor, and a reflux
condenser was attached to it. Meanwhile, a
dried 250 ml Soxhlet flask was filled with 34
of its volume with petroleum ether.

Infection Epidemiology and Microbiology

The entire set up was then placed inside a
muffle furnace and maintained for a period
of 6 h, with continuous flow of tap water
aiding in the condensation of the petroleum
ether. The extraction process was carried
out for 6 h within the thimble, after which
it was carefully removed. The flask was then
taken out and transferred to an oven regu-
lated at 65 °C for 4 h. Following this, the flask
was removed from the oven, allowed to cool
and subsequently weighed.
Determination of crude fiber

In accordance with the standards set by
AOAC U9, syrup was carefully measured in a
500 mL beaker. Next, 200 mL of preheated

Spring 2023, Volume 9, Issue 2


http://dx.doi.org/10.61186/iem.9.2.137
https://iem.modares.ac.ir/article-4-66745-en.html

[ Downloaded from iem.modares.ac.ir on 2025-05-21 ]

[ DOI: 10.61186/iem.9.2.137 ]

Vitex doniana fruit syrup as an antibacterial agent

1.25% H,S0, was added to the beaker and
placed in a regulated digestion apparatus.
The sample was refluxed for 30 min, and fil-
tered using No 1 Whatman filter paper. The
obtained residue was boiled in hot distilled
water until a neutral filtrate was obtained.
The residue was taken into a clean crucible
and dried for 24 hours at 65 °C. The com-
bined weight of the sample (labeled as “A”)
was recorded. Subsequently, the crucible
with the sample was subjected to a furnace
at 600 °C, it was re-weighed (labeled as “B”).
% Crude fiber = DWR-WR x 100
SW

DWR denotes WR weight of the residue after
ashing, and SW represents weight of the sample.
Crude Protein determination
The Kjeldahl Nitrogen method, described in
AOAC (2005) ' was adopted. 10 mL of con-
centrated H,SO, and 1 Kjeldahl catalyst cata-
lyst tablet were added. The mixture was then
digested for 4 h. Following, the sample was
cooled and transferred thoroughly. Using a
pipette, 5 Ml of 40% NaOH was added. In a
conical flask a mixture of 10 mL boric acid
mixed with indicator solution and placed at
the receiving top of the condenser. The re-
sulting sample solution was then titrated
against a 0.01 N concentration of HCL
% Nitrogen = 14xVAx0.1xWx100

100x100
VA represents the volume of used acid, while
W represents the sample’s weight.
The percentage crude protein = Nitrogen x 6.25.
Carbohydrates determination
Determination of the syrup sample’s carbo-
hydrate content was by difference. This was
carried out using the calculation by differ-
ence as described by AOAC method (AOAC
2016) . The sample carbohydrate con-
tent was estimated by subtracting the total
percentage of other components which are
crude protein, crude fat, fibre, moisture, and
ash from 100 using the calculation below
Carbohydrate (%) = 100 - (% [crude pro-
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tein, crude fat, fibre, moisture and ash])
Determination of vitamins

The method described by Jacobs (1999) 21
was used for the determination of vitamins
A and B,. The titemetic method was used to
determine vitamin C. The British pharmaco-
pedin (1988) ?2lwas employed to determine
B, and B, by the spectrophotometric methods
Organoleptic properties of V. doniana
fruit syrup

To assess the sensory or organoleptic prop-
erties of the syrup, the same volume 20 mL
was measured and placed in clean plates. A
panel constituting of nine individuals, who
regularly consume the sample, was selected
for the evaluation. The evaluated qualities of
the syrup were taste, flavor, color, and over-
all acceptance. The parameters of preference
on a9 -point scale were, disliked slightly (1),
disliked moderately (2), disliked very much
(3), disliked extremely (4), neither liked nor
a disliked (5), liked slightly (6), liked mod-
erately (7), Liked very much (8), and liked
extremely (9). The evaluation was repeated
three times, changes were made in scores,
if necessary. Panelists were provided with
drinking water at intervals to clean palates.
Data statistical analysis

The data obtained from the experiment were
presented (ANOVA). Pairwise mean compar-
ison were conducted using the least signifi-
cant difference (LSD) test to determine sig-
nificant differences among treatment doses
at 95% level of confidence. The values ob-
tained were considered statistically signifi-
cant at (P<0.05).

Findings

The syrup exhibited significant bacterial in-
hibition, with inhibition zones ranging from
18 to 33 mm. clinical Salmonella Enterica
Serotype Typhi isolate showed an inhibition
zone of 18 mm, clinical Escherichia coli 0157.
H?7 isolate and clinical Staphylococcus aureus
isolates were the most susceptible with inhi-
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bition zones of 25 mm each. The Remaining
bacteria displayed inhibition zones between
19 and 20 mm. Among the America Type Cul-
ture, Salmonella typhi ATCC 10749 exhibited
the least inhibition with a zone of 21, while
Staphylococcus aureus ATCC 25923 was the
most susceptible with an inhibition zone of 33
mm. Klebsiella pneumoniae ATCC 49619 and
Pseudomonas aeruginosa ATCC 27853 both
with inhibition zones of 25 mm. Salmonella
typhi ATCC 10749 and Bacillus cereus ATCC
14579 were also susceptible with inhibition
zones of 21 mm and 22 mm respectively. Over-
all, the Type cultures demonstrated greater
susceptibility to the syrup than the clinical
isolates. Despite the differences in inhibition
on clinical Klebsiella pneumoniae isolate and
Klebsiella pneumoniae ATCC 49619, the min-
imum inhibitory concentration (MIC) of the
syrup was effective at 12.5 mg/mL. Similarly,
the MIC on clinical Pseudomonas aeruginosa
isolate and Pseudomonas aeruginosa ATCC
27853 was effective at 50 mg/ml. The syr-
up MIC on clinical Salmonella Enterica Sero-
type Typhi isolate and Salmonella typhi ATCC
10749 were 50 and 12.5 mg/ml respectively.
For clinical Bacillus cereus isolate and Bacillus
cereus ATCC 14579, the MIC were 50 and 12.5
mg/mL respectively. Clinical Escherichia coli
isolate, Escherichia coli ATCC 35218, clinical
Staphylococcus aureus isolate and Staphylo-
coccus aureus ATCC 25923 displayed MIC of
50 and 25 mg/mL respectively. The minimum
bactericidal concentration (MBC) of the syr-
up exhibited activity against the tested bac-
terial species at concentrations ranging from
25 and 150 mg/mL. Notable, despite the MIC
of 12.5 mg/mL for clinical Klebsiella pneumo-
niae isolate and Klebsiella pneumoniae ATCC
49619 as well as clinical Pseudomonas aeru-
ginosa isolate and Pseudomonas aeruginosa
ATCC 27853 at 50 mg/mL, the MBC values for
these bacterial were 50, 25, 150 and 100 mg/
ml respectively. The MBC for Salmonella typhi
ATCC 10749, clinical Bacillus cereus isolate,
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Escherichia coli ATCC 35218, clinical Staphy-
lococcus aureus isolate, and Staphylococcus
aureus ATCC 25923 was 50 mg/mL. However,
the MBC for Bacillus cereus ATCC 14579 and
clinical Escherichia coli 0157:H7 isolate was
25 and 100 mg/ml respectively (Table 1).
Figure 1 displays calcium, magnesium, iron,
sodium and potassium contents of the pre-
pared fruit syrup and were determined as
18.4+0.36,36.92+0.14,3.21+0.30,4.80+£0.24
and 43.56+1.05 mg/100 g respectively, the
commercial syrup exhibited calcium, magne-
sium, iron, sodium and potassium values of
18.3+0.42,35.74+0.21,3.14+0.16,4.85+0.18
and 45.36+0.34 g respectively. The prepared
syrup’s calcium, magnesium, and iron con-
tents were more in value than the commer-
cial sample. Ironically, the commercial syrup
sample’s sodium and potassium were more
in value than the prepared sample. However,
the mineral contents of the prepared syrup
were comparable with the commercial syr-
up as the values were similar without a sig-
nificant difference.
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Figure 1) Mineral contents of the V. doniana
syrup (mg/100)

Table 2 expressed the proximate compo-
sition of the syrups. The values include
moisture content (20.83+1.08%), pH
(4.76), crude fiber (0.20£0.01%), crude
protein (2.40+0.35%), ash (3.18+1.12%),
crude fat (0.62+0.24%) and carbohydrate
(76.70+£0.16%) for the prepared syrup, the
commercial syrup exhibited 20.73%1.14%
for moisture, 4.86 for pH, 0.20+0.02% for
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crude fiber, 2.33+0.16% for crude protein,
2.27+0.18% for ash, 0.60+0.14% for crude
fat and 74.68+0.11% for carbohydrate.
There was no significant difference in mois-
ture, pH, crude fire protein and fat contents
of both the prepared and commercial sam-
ple. However, a significant difference was
recorded in the ash and carbohydrate val-
ues where the prepared sample was higher
in value with 0.91% and 2.02% for ash and
carbohydrate respectively (Table 2).
Figure 2 illustrates vitamin C (8.92%1.6
mg/100 g), vitamin B, (23.14+1.3 mg/100
g), vitamin B, (9.85+0.24 mg/100 g), vitamin
B6 (25.35+0.46 mg/100 g) and vitamin A
(0.77+0.03 mg/100 g) for the prepared syrup.
On the other hand, the commercial syrup, vita-
min C was 8.75£1.4 mg/100 g, vitamin B, was
20.07+0.2 mg/100 g, vitamin B, was 8.16+1.3
mg/100 g, vitamin B6 was 26.42+0.23 mg/100
g and vitamin A was 0.83+0.11 mg/100 g.
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Figure 2) Vitamin contents of V. doniana syrup (mg/100g)

The organoleptic properties of the fruit syr-
up are presented in table 3. The values for
taste, flavor, color and overall acceptability
were 8.16%, 8.10%, 7.62% and 7.24% re-
spectively for the prepared samples. Sim-
ilarly, the commercial sample values were
8.09%, 8.05%, 7.62% and 7.24% for taste,
flavor, color and overall acceptability re-
spectively. Although the prepared sample
received higher rate, than the commercial
sample, there were significant differences
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observed between the samples.

Discussion

Various diseases are caused by medications
treatment, the exploration of alternative ther-
apies through traditional medicine remains
crucial. Frequently, conventional medicines,
additionally, their high cost poses significant
challenges for both rural and urban popula-
tions more, personally, is readily acceptable,
exhibits minimal or no side effects, and is not
easily surpassed by bacterial resistance due to
the synergistic components utilization-based
carries in reprioritizing health care diseases
continually preserved where it is difficult to
acquire. The use of plant remedies for manag-
ing bacterial diseases is mostly practiced by
traditional healers and will be maintained in
the traditional healthcare system for the cur-
ing and prevention of diseases. This becomes
of importance and validity because the me-
dicinal plants known for therapy are within
reach to the urban and rural areas where the
use of folklore in health care system delivery
IS a priority.

Scientific research elucidates how plants
possess healing properties instigated 2324,
The use of medicinal plants has been of im-
portance as alternatives for the healing of
various diseases because of their reliability
and stability more than orthodox medicine.
The valuable antimicrobial activities of med-
ically important plants are been increasingly
reported world widely to address the occur-
rence of pathogenic microorganisms that
have multiple means of resisting drugs 2526,
Using fruits in disease management is only
2.1% compared to its counterparts of tubers
at 12.8%, leaves at 10.6%, bark at 13.7%,
and roots at 55.3% [?71. Meanwhile, the ma-
jority of fruits have impressive disease heal-
ing and preventive potentials based on their
compositions of vital antioxidants, trace ele-
ments,phytoconstituents,andvitamins.

The antimicrobial activity exhibited, which
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displays varying inhibition spectra bacterial,
could be attributed to the contained phyto-
chemicals. The collective action of these un-
separated phytochemicals could be responsi-
ble for the observed high antibacterial poten-
cy. This implies that the syrup may, in some
instances, prove superior to purified antibiot-
ics and, potentially contributing to illness 28],
Plant products in bacterial growth inhibition
are an important value for the prediction of
effective drugs or herbal remedies that could
be used to manage microbial infections most-
ly by those who could accept their esteemed
usefulness for alternative medicine.

Gram-negative bacteria such as Klebsiella
pneumoniae, Escherichia coli, Pseudomonas
aeruginosa, and Salmonella typhi pose global
health treats due to their high resistance to
commonly used antibiotics in certain regions
worldwide. The infection rates of these bacte-
ria, among others, continue to escalate daily,
emphasizing the necessity for alternative ther-
apies. The inhibition of these bacteria species
with the syrup was between 18 mm to 25 mm
which is therapeutically significant extent to
be certified as an antibacterial agent. No exist-
ing literature has shown inhibition higher than
what has been reported in this research from
either solvent extracts of the leaf stem bark or
fruits of V. doniana. MIC of the syrup at a con-
centration of 12.5 mg/mL and MBC at a con-
centration of 25 mg/mL on some Gram-neg-
ative bacteria in this study investigation is an
aspect to consider for further screening of the
syrup for more medical-related indices for its
certainty in therapeutic value. The pH and the
acid content of the syrup could be the strong
support for its antibacterial potency.

The least inhibition of clinical Salmonella En-
terica Serotype Typhi isolate and Salmonella
typhi ATCC 10749 with the syrup could be
resulting from hash condition impacted on
the bacteria species with previous drug treat-
ments or patting way to antibiotic resistance.
The high susceptibility of clinical E. coli 0157:
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H7 isolate and Staphylococcus aureus ATCC
25923 could be a result of these species being
wakened with previous drug treatment or the
combination of the syrup metabolites work-
ing in concert on the organisms than others.
The more susceptibility of the ATCC bacteria
species than the clinical isolates could be the
differences in their native areas, the condi-
tions at which they were isolated from pa-
tience, and the various conditions to which
they have been exposed, such as drugs, stor-
age period, and temperature.

Significant differences were not noted in the
values of minerals, vitamin contents, proxi-
mate contents, and organoleptic properties
between the prepared and commercial syr-
ups. The reason for this could be that the com-
mercial product was obtained from the same
locality where geographical conditions could
not have exerted any effect on the fruits. It
could also be traced to the process method
used which was not different from the adopt-
ed normal traditional process of the syrup.
The mineral and vitamin contents of the syrup
are all health benefits besides its antimicrobial
potential; hence, they help in bone formation,
convert food into energy, buster the immune
system, cellular damage, and wound healing.
During infections from these pathogens in
man, there might be a risk of blood shortage
and other malfunction of the body system
could emanate hence the amounts of calcium,
magnesium, sodium, and potassium in the
syrup could help to ameliorate these malfunc-
tions if used. The vitamin contents are also of
great value in as much the roles they play in
the human body necessitate their require-
ment. Therefore, the contained minerals and
vitamins remain a fact to be comprehended in
this research hence these two vital elements
could in combination play many roles in the
body system. However, the contained miner-
als and vitamins are under the permissive lev-
el for both infants, young and old of any fem-
inine gender even if consumed on daily bases
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as food or supplement. The sample’s quality
in antimicrobial, mineral, and vitamins, could
suggest it is an antioxidant, industrial mate-
rial for preservatives, sweetener, or a base
for pharmaceutical formulations in the phar-
maceutical, confectionary, bakery industries,
and traditional medicine

The mineral contents derived from the syrup
sample were lower than those reported from
the fruit pulp by Vunchi et al. (2011) 2 Ai-
wonegba et al. (2018) B%. The higher values of
the fruit pulp than the processed fruits syrup
could be resulting in the effect of temperature
and processing methods that were different.
Though the values of nutrition and energy of
foods are based on proximate analysis, it only
makes a known insight into the quality of the
food. The proximate contents of fruit pulp as
reported by Vunchi et al. (2011) ?°! was also
higher than what was analyzed from the fruit
syrup except for carbohydrate. The higher car-
bohydrate value in the syrup could be a result
of the heat applied during processing which
makes the sugar content to be more concen-
trated as water activity decreased. However,
significant difference (P>0.05} was not report-
ed in the proximate composition of the report
of James, (2002) B on fruits syrup from V. do-
niana except in carbohydrate content where
our report showed no difference as being sig-
nificant (P < 0.05)) in only carbohydrate. This
difference could result from the plant species
which were not in the same geographical lo-
cation as Nigeria. Several researchers have re-
ported differences in mineral and vitamin con-
tents of either V. doniona fruit or its syrup. The
fact remains clear that the differences could
either be resulting from the regional environ-
mental factors and the age of the tree which
produces the fruits.

Outside other parameter values of the fruit syr-
up which are very essential, the crude protein
content of the sample is high and could be a
good source of protein for adults and children
as well as those that are deficient in protein.

Infection Epidemiology and Microbiology

146

Conclusion

The syrup demonstrated notable antibacte-
rial activity that might hold value in tradi-
tional medicine for treating various patho-
genic bacterial infections. This syrup could,
as well as its mineral and vitamin contents,
the syrup can be postulated to serve as an
antioxidant, an industrial preservatives, a
sweetener, or a base for pharmaceutical for-
mulations in the pharmaceutical industries,
confectionery, bakery industries, and in the
domain of traditional medicine.
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